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TECHNICAL FiELD 

Th present invention r iates to gold materials for accessories which are damag d little by rubbing or 
scratching, as being highly hard to have a Viclcers hardness (Hv) of 100 or more, and which maintain said 
6 high hardness Independently of time or even after heated by brasing or the like. 

BACKGROUND ART 

Heretofore, in general, Au alloys having an elevated Hv of 100 or more have been populariy used to 
10 produce accessories such as neck chains, brooches, rings, etc. Such Au altoys include, for example, K14 
alloys and K18 alloys comprising pure gold having a purity of 99 % or more and approximately from 25 to 
40 % by weight of alloying components such as Ag, Cu and even N'l. Pd, Zn, etc. 

On the other hand, it is said ideal that the at)ove-mentioned accessories are made of pure gold in view 
of their color and high-quality appearance. However, pure gold has Hv of about 32 as its ingot, while having 
fs Hv of about 80 as its worked wire. Even though such pure gold is worked to have an elevated hardness, the 
elevated hardness of the thus-worked pure gold is inevitably lowered not pnly with the lapse of time but 
also when heated by brazing or the like. For these reasons, pure gold accessories are always soft and are 
therefore easily scratched. It is extremely diffk^ult to keep the esthetic value of such pure gold accessories 
for a long period of time, and the practical application of pure goM accessories is limited to only an 
20 extremefy nanrow range at present. 

DESCRIPTION OF THE INVENTION 

We. the present inventors have studied, from the above-mentioned viewpoints, so as to elevate the 
26 hardness of pure goM accessories mthout deiracdng from fhetr high esthetic vafue menfioned above and, 
as a result, have found that; 

when pure gold having a purity of 99 % or more is altoyed with from 200 to 2000 ppm, preferably from 
800 to 1800 ppm, more preferably from 1000 to 1600 ppm. relative to the total weight of the resulting gold 
alloy, of one or more alloying components selected from Ca, Be. Ge and B, then the resulting gold alloy 
30 can have an elevated Hv of 100 or more, while still maintaining said elevated hardness independently of 
time or even after heated by brazing or the like, and in addition, since the content of tiie above-mentioned 
altoying components is small, the hardened gold altoy can still maintain the cotor and the high quality of 
pure gold Itself and therefore can be formed Into goM accessories capable of majnta'm'ing a high esthetic 
value comparable to that of pure gold accessories for a long period of time, that; 
3S when said pure gold is alloyed with said alloying component(s) and also from 10 to 500 ppm, preferably 
from 50 to 400 ppm. more preferably from 100 to 300 ppm, relative to the total weight of the resulting gold 
alloy, of. one or more other alloying components selected from Mg, Al, Si, Mn, Fe, Co. Nl. Cu. Pd. Ag. In. 
Sn, Sb, Pb and 81. then the resulting gold alloy can have an elevated mechanical strengths and that 

when said pure gold is alloyed with said alloying component(s) and also from 10 to 1000 ppm, 
40 preferably from 100 to 500 ppm. more preferably from 200 to 400 ppm, relative to the total weight of the 
resufting gofd aftoy, of one or more other affoying components setecfed fnDm rare earth efemenfs mcfuding 
Y. then the resulting gold alloy can have much more improved plastic workability such as drawing 
workability and rolling workability. 

The present invention has been attained on the basis of the above-mentioned findings and is 
45 characterized in tiiat it provides hardened gold materials for accessories comprising; 

pure gold having a purity of 99 % or more and from 200 to 2000 ppm, preferably from 800 to 1800 
ppm. more preferably from 1000 to 1600 ppm. relative to the total weight of the resulting gold alby. of one 
or more altoying components selected from Ca, Be, Ge and B (hereinafter generically refenred to as 
"hardness-improving components"), and optionally. 
50 (a) from 10 to 500 ppm, preferably from 50 to 400 ppm, more preferably from 100 to 300 ppm. relative 
to the total weight of the resulting gold alloy, of one or more other altoying components selected from 
Mg, Al. Si. Mn, Fe. Co. Ni, Cu. Pd, Ag, In. Sn. Sb. Pb and Bi (hereinafter generically referred to as 
"strength-improving components"), and/or 

(b) from 10 to 1000 ppm, preferably from 100 to 500 ppm^ more preferably from 200 to 400 ppm. 
55 relative to the total weight of tiie resulting gold altoy, of one or more other alloying components selected 
from rare earth elements including Y (hereinafter referred to as "workability-improving components"). 
In the present invention, pure goW to be aftoyed sha/l have a purity of 99 % or mor . TTiis fs because if 
gold having a purity of less than 99 % is alloyed according to the present invention, the resulting gold alloy 
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no more has the golden color vifhich pure gold possesses and therefore loses the high-quality appearance 
of pur gold. 

The reason why the content of th hardness-improving compon nt(s) is defined to fall within the range 
betw en 200 ppm and 2000 ppm is because. If it is less than 200 ppm, it is impossible to levate the 
5 hardness of the resulting gold alloy to have Hv of 100 or more and is also impossible to prevent the thus- 
elevated hardness of ttie gold alby from being lowered with the lapse of time or when the gold alloy is 
heated. On the other hand, if said content is more than 2000 ppm, the gold alloy can no more have the 
color and ttte high-quality appearance of pure goM itself with the result that the esthetic value of the gold 
alloy is lowered. 

10 The reason why the content of the strength-improving component(s) and that of the workability- 
improving component(s) are defined to fall within the range between 10 ppm and 500 ppm and within the 
range between 10 ppm and 1000 ppm, respectivelyp is because, if they are less than 10 ppm, it is 
impossible to attain the intended effects to improve the mechanical strength and tlie plastic worlcability of 
the gold alloy. On the other hand, if they are more than 500 ppm or f 000 ppm. the color of the gold alloy is 

15 noticeably worsened. 

BEST MODES OF PRACTICING THE INVENTION 

Next the gold materials for accessories of the present invention are described concretely by means of 
20 their examples. 

Pure gold having a purity shown in Tables 1 to 6 was melted In an ordinary vacuum melting furnace, to 
which wasMere added alloying component(s) of the anw)um(s) also shown in Tables 1 to 8. Next the 
resuhing gold alloy was cast into a columnar ingpt having a diameter of 20 mm and a length of 100 mm, 
and test pieces were cut out of the ingot. The hardness (micro- Vickers hardness under 100 gr) of the test 
26 piece was measured. The test piece was chamfered and then introduced into a single-head drawing 
machine where it was repeatedly drawn by 20 passes to be formed into a wire having a diameter of 0.5 
mm. In this way. gold alloy wire samples. Nos. 1 to 55 of the present invention were prepared. As a control, 
a pure gold wire sample was prepared In the same manner as above, except that no alloying component 
was added. 

30 The hardness (micro- Vickers hardness under TOO gr) of each of these wire sampfes was measured 
immediately after having been drawn and after having been stored for 6 months. In addition, each wire 
sample was, immediately after having been drawn, heated at 450 *C for 30 minutes and then cooled under 
the conditions corresponding to those for ordinary, t>razing, for example, using a soldering alloy of Au:3 
wt.%-SI having a melting point of 370* C or a sokJertng alloy of Au:12 wt.%-Qe having a melting point of 

35 350 *C. The hardness of each of the thus heat-treated wire samples was also measured in the same 
manner as above. In order to evaluate the mechanical strength of each wire sample, the tensile strength of 
each wire sample was measured immediately after having t)een drawn. The results obtained are shown In 
Tables 7 to 10. 
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Table 1 
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Table 2 

































c 


























o 

CL 


























E 






















m 

IV 




o 
u 


























c 




















































1 


























E 
















































?5 












o 








en 




a 
















o 


CO 














1 










«— 1 






m 




m 






1 




« 


o 








£ 


3 


-a 


-3 






> 


>- 


-J 


CJ 
















20 






















































c 


























« 
9 

CL 


o 
























1 
























26 


U 


c 
























c 


*> 

o 




\ 


{ 










( 




1 




1 


a 

c 
























< 


*T 


























CI 

c 






















30 




w 
























c 

w 


«^ 
























c 


























o 
u 




























c 

CM 






















3S 




c 
o 
o. 




















































5 












CO 




to 


























CO 


o 








c 










1-H 


c— 


r- 


eo 


o 


CO 






1 














c- 






CO 
















c« 


«< 




u 






40 




& 

J 














ea - 


eo 


s 
e> 








«l 


CO 


IT) 


CO 






•V 




O 


ro 








c 






Cvl 


csl 




oo 


CO 


C*3 




CM 






•o 








O 


















iS 


«o 


«» 


u 








CI 


a 


«> 


«> 






X 


O 


ea 


t3 


ea 


O 




O 


<J 






45 
50 




o 

cn 
cn 


o 
o 

o 


00 

<r» 
Oi 


m 


m 
c» 


cx> 


CNJ 

o 


e- 
00 


99. 52 


C3 


•I 

a 
« 






cn 






CO 










tdMMM9>v JO} uotiu*AU| aqi JO Midiues »iiM^oUV PIOD 



55 



5 



EP 0 685 565 A1 



Table 3 
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Table 4 
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Table 5 
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Table 6 
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Table 7 
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Table 8 
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Table 9 
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i O 1 


19 0 
X ^ 9 


e 9 1 


37 


59 


• 

XI 9 


> 

119 


118 


5 2. 8 


38 


56 


131 


132 


128 


5 3. 8 


39 


64 


129 


129 


127 


5 5. 7 


40 


66 


131 


13 1 


127 


5 5. 4 


4 1 


32 


129 


129 


127 


6 1. 3 


42 


60 


12 1 


12 1 


119 


5 6. 8 
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Table 10 



60 



Samples 


Hardness CHv) 


Strength 

Cii/M^ ) 


Ingot 


Immediately 

After Being 
Orawn 


Aft«rJS«ing 
$tor«d for 

6 'Months 


lmmt<iiat«ly 
After Being 
Heated 


Gold Alloy Wire Samples of the Invention for Accessories 


43 


7 5 


14 3 


143 


143 


6 2. 3 


44 


68 


139 


13 9 


137 


58. 3 


45 


61 


126 


126 


124 


52. 7 


46 


56 


129 


12 9 


127 


S3. 8 


47 


63 


130 


130 


128 


5&. 6 


48 


72 


140 


140 


138 


S6. 9 


49 


59 


123 


123 


121 


5-4. 8 


50 


61 


123 


123 


120 


S8. 8 


5 1 


64 


13 1 


131 


130 


3 9. 3 


52 


61 


124 


124 


123 


6 0. 1 


53 


63 


127 


127 


125 


5 7. 7 


54 


7 5 


142 


1<2 


142 


6 2. 3 


55 


62 


127 


12 7 


127 


6 0. 4 




32 


BO 


35 


30 


31. 6 



From the results shown In Tables 1 to 10. it is known that all the gold alloy wire samples of the present 
invention, Nos. I to 55 always had a high hardness, namely. Hv of 100 or more even after being stored or 
55 even after being heated, while the hardness of the pure gold wire sample having Hv of less than 100 was 
noticeably lowered after being stored and after being heated. It is therefore obvious that the stability of the 
hardness of the gold alloy wire samples of the present invention is significantly higher than that of the pure 
gold wire sampfe and that the mechanicaf strength of the former containing strength-improving component- 
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(s) was extremety improved. 

As m ntioned hereinabov , th gold materials for accessories of th present invention are hardly 
scratched as stably and always having an elevated Hv of 100 or mor even after being stored or healed. 
Moreover, since the content of the alloying components in the gold materials of the present invention is 
5 smati, the gold materials have, in addition to said high hardness, an esthetic value comparable to the 
excellent esttietic va)ue of pure gold and maintain said, esthetic value for a long period dt time due to their 
high hardness. The gold materials for accessories of the present invention thus have practically useful 
characteristics. 

10 Ctalms 

1. A hardened gold material for accessories comprising; 

pure gold having a purity of 99 % or more and from 200 to 2000 ppm, relative to the total weight of 
the resulting gold alloy, of one or more alloying components selected from Ca. Be. Qe and B. 

75 

2. A hardened gold material for accessories comprising; 

pure gold having a purity of 99 % or more, from 200 to 2000 ppm, relative to the total weight of the 
resulting gold alloy, of one or more alloying components selected from Ca, Be, Ge and B, and from 10 
to 500 ppm, relative to the same, of one or more other alloying components selected from Mg. Al. Si. 
20 Mn, Fe, Co, Nl, Cu, Pd, Ag, In, Sn, Sb, Pb and Bi. 

3. A hardened gold material for accessories comprising; 

pure gold having a purity of 99 % or more, from 200 to 2000 ppm, relative to the total weight of the 
resulting gold alloy, of one or more alloying components selected from Ca. Be, Ge and B, and from 10 
26 to 1000 ppm, relative to the same, of one or more other alloying components selected from rare earth 
elements including Y. 

4. A hardened gold material for accessories comprising; 

pure gold having a purity of 99 % or more, from 200 to 2000 ppm, relative to the total weight of the 
30 resulting gold alloy, of one or more alloying components selected from Ca. Be, Ge and B, from 10 to 
500 ppm, re<atrve to tfie same, of one or more other aftoying components setected from Mg, Al, Sf, Mn, 
Fe. Co, Ni. Cu. Pd. Ag. In. Sn. Sb, Pb and Bi. and from 10 to 1000 ppm, relative to the same, of one or 
more other alloying components selected from rare earth elements Including Y. 
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